Objective: To describe sex differences in health service use among children and youth who died by suicide.
ICES

Clinical Implications
• Screening for suicide risk and the development or evaluation of preventive interventions in outpatient physician and ED settings merit further investigation.
• Dual approaches are attractive as boys may be seen in only one setting or less intensively than girls.
Limitations
• Not all mental health supports and services were examined.
• The ED diagnostic information needs verification.
• Comparisons were among people who died by suicide, not in those at risk for suicide.
S uicide is the second leading cause of death in Canadians aged 15 to 24 years 1 and contributes substantially to premature mortality globally. 2 Suicide first onsets between childhood and adolescence, with rates higher in boys than girls in most countries. 3 While numerous explanations have been proposed for this sex difference, few have been examined in children and youth.
In a prior study, 4 we found sex differences in suicide rates emerging in youth were unlikely to be due to misclassification. In our current study, we begin to address the explanation that girls may be less likely to die by suicide than boys because of a greater willingness to seek help and discuss emotional problems. 5 In particular, we examine sex differences in prior health service use among children and youth who died by suicide.
Few have studied possible sex differences in such use. 6 One study 7 of people who died by suicide (under age 35) found no sex difference in the proportion seen by a general practitioner in the 3 months before their death. However, it appeared that women were more likely to have contact in the final week before death. Other studies [8] [9] [10] [11] among people dying by suicide (ages ranging between 10 and 34) indicated women were more likely than men to have used some form of mental health services at some point in the year before their death. In a study 12 of young men (aged 18 to 35 years) who died by suicide, 29 .3% had been in contact with outpatient psychiatric services (multidisclipinary teams including psychiatrists, psychologists, and social workers) in the past year. While there are a few studies [13] [14] [15] [16] [17] of ED presentations in adults in the year before their death by suicide, little is known about such presentations in children and youth.
We describe health service use (outpatient physician visit, ED presentation, and inpatient stay) in boys and girls who died by suicide in Ontario. Ontario is advantageous as it has a large population-base where medical care is universally insured for its residents. For ease, we employ the term sex and refer to subjects as boys or girls throughout. Note, though, that youth comprise the bulk of our subjects, and dichotomous measures of sex are limited. 18 We hypothesize that in the year before their death, girls would be more likely than boys to have contact with all types of health service for any reason, a greater number of such contacts, 13 and a shorter time between their last health service contact and death. 7 Further, we hypothesize these sex differences in use would be specific to mental health reasons. Like adults (aged 25 to 64 years) who died by suicide, 13 we suspect many children and youth were seen in the ED; thus we examine sex differences in their ED presentations. 19, 20 
Method
Study Design
Ours is a retrospective study of children and youth (aged 10 to 25 years) living in Ontario who died by suicide between April 1, 2003, and December 31, 2007 . Data access was granted under a data sharing agreement between the OCC and the ICES. Our study was approved by the Research administratifs des hospitalisations pour 724 personnes (192 filles et 532 garçons). Seulement 77 (10,6 %) d'entre eux avaient de 10 à 15 ans. Les types de services de santé utilisés, le nombre de contacts établis, et le dernier contact ont été comparés entre les garçons et les filles.
Résultats :
Quelque 80 % des sujets avaient eu un contact avec le système de santé dans l'année précédant leur mort, habituellement avec un médecin en externe et (ou) le SU. Toutefois, ils n'ont pas tous été vus pour des raisons de santé mentale. Les filles avaient plus de contacts avec les médecins en externe et le SU que les garçons, et de façon plus rapprochée du moment de leur mort. En outre, les filles étaient plus susceptibles que les garçons d'avoir un contact dans plus d'un contexte. Néanmoins, l'utilisation d'un psychiatre en externe, certaines présentations au SU, et la nature et le nombre d'hospitalisations ne différaient pas entre les garçons et les filles.
Conclusions :
Bien que la plupart de ces personnes aient été vues par un médecin en externe et (ou) au SU dans l'année précédant leur mort, elles n'ont pas toutes reçu des soins de santé mentale. Il faut plus de recherche pour déterminer si les garçons et les filles qui sont décédés par suicide sont différents de leurs pairs en ce qui concerne leur utilisation des services de santé, afin d'orienter les interventions préventives.
Ethics Boards of St Michael's Hospital and Sunnybrook
Health Sciences Centre in Toronto.
Data Collection and Linkage
Data on subjects were obtained from paper case files held at the OCC. In Ontario, a coroner is a licensed physician appointed to investigate medico-legal deaths within the province according to the Coroners Act, R.S.O. 1990, c. C.37. 21 Most of these deaths have occurred suddenly or unexpectedly. Suicide is defined by the OCC 22 as a death resulting from an intentional act of a person knowing the probable consequence of his or her actions. During the study time frame, the legal test to be satisfied was a high degree of probability. A determination of suicide could only be made where there was clear and convincing evidence (in October 2008, the legal test was changed to a balance of probability through the Supreme Court of Canada).
Case files were reviewed by professional chart abstractors who then entered individual-level data into an encrypted electronic database in a secure location at the OCC. The interrater reliability (Kappa statistics) between the abstractors on the means of death (that is, suicide, undetermined or accidental death), was 0.95 4 or more. After entry, these data were then electronically transmitted to ICES and housed there in a secure fashion. These data were then probabilistically linked to their encrypted, unique ID in the Ontario Registered Persons Data Base at ICES for 94% of the original sample (which included deaths by suicide and other means). 4 Subjects who died by suicide in the time frame noted were selected for study: 724 people (192 girls and 532 boys). As these people all held a valid health card and resided in Ontario in the year before their death, all were then linked through their unique ID to their outpatient physician, hospital ED, and inpatient stay records also housed at ICES.
Data Measures
Age and sex were abstracted directly from the OCC case file and verified in the Ontario Registered Persons Data Base.
Health services contact(s) were examined by their type (outpatient physician, ED, and inpatient stay), nature (that is, mental health or other), and the last contact made in the year prior to death.
Type and Nature of Health Services
Outpatient physician contact data were obtained from the Ontario Health Insurance Plan. Outpatient claims to the same physician on the same day were aggregated into a visit (to that physician) and then defined as either a mental health visit according to specific diagnostic and fee codes 23, 24 or other, nonmental health visit.
We also used the ICES physician database to verify physician specialty for an outpatient physician visit, categorized as psychiatrist or other physician. ED presentations were identified in the National Ambulatory Care Reporting System 25,26 database and defined hierarchically into 3 mutually exclusive groups 27 : SRB: an ICD-10; Canadian Enhancement: X60 to X84 code in any diagnostic field; other mental health problem (excluding SRB): an ICD-10-CA:F00-99 code in the main diagnostic field; or other, nonmental health problem: any other ICD-10-CA code in the main diagnostic field.
For each of these ED groups, the most recent main diagnostic code was described.
Hospital inpatient stays were identified in the CIHI-DAD 28, 29 and the Ontario Mental Health Reporting System 30 and defined as either mental health-given a most responsible diagnosis of mental disorder (ICD-10-CA:F00 to 99) and (or) main patient service of psychiatry or pediatric psychiatry in the DAD or an inpatient stay in the Ontario Mental Health Reporting System-or other, nonmental health-all other DAD inpatient stays.
Those who did not have an outpatient physician visit, ED presentation, or inpatient stay in the year before their death were classified as having no contact.
Last Health Services Contact. For each health care user, the time (in days) between the date of their last contact and death was identified and service type noted. For n = 136 people with zero days, (that is, their last contact was on the day of their death), we examined their outpatient physician, ED, and inpatient records and OCC data in detail. We discarded zero day contacts for 67 of these 136 from the above health service contact variables as these contact(s) were considered directly connected to their imminent and actual death. We then reclassified their most recent contact as their last contact as per the above health service contact variables.
Analysis
The proportion of people using each type of health service (outpatient physician, ED, or inpatient-alone or in combination) was compared by sex. Then, within each type of health service used, we examined the nature of the contact (for example, mental health) by age group (10 to 15 and 16 to 25 years) and sex. Among 16-to 25-yearolds using the ED for SRB, other mental health, other, or nonmental health, we described their diagnostic profile by sex. Finally, we compared sex differences in the type of last health service used. Differences in health service contacts were tested with odds ratios, corresponding 95% confidence intervals, and chi-square tests. Differences in the number of contacts and days since last contact were tested by comparing means, corresponding standard deviations, and nonparametric Kruskal-Wallis tests, given nonnormal distributions. Statistical significance was set at an alpha level of P < 0.05. Nevertheless, there was some variation in the service types used. Among those using outpatient physician services, boys were more likely than girls to use these services only. Among ED users, boys were more likely than girls to have ED and outpatient physician contact only (OR 1.91; 95% CI 1.21 to 3.01), but less likely to have ED, outpatient physician, and inpatient contact (OR 0.38; 95% CI 0.24 to 0.61). Table 2 describes the nature (that is, mental health or other) of each type of health service contact by age group (10 to 15 and 16 to 25 years) and sex. The hypothesis that sex differences in use would be specific to mental health reasons was not fully supported. For example, among outpatient physician users, while sex differences in use were present in people aged 16 to 25 years, it extended beyond mental health. Among ED users, a greater use of the ED for mental health problems was apparent in girls, compared with boys, in people aged 10 to 15 and 16 to 25 years. However, among ED users aged 16 to 25 years, while girls were more likely to have SRB than boys, sex differences were not observed in ED use for other mental health problems. Further, boys were more likely than girls to use the ED for other, nonmental health problems (50.4%, compared with 33.3%). Among people with an inpatient stay, the nature of the stay did not differ by sex. Also (not shown in Table 2 ), among outpatient physician users, there were no sex differences in the proportion seen by a psychiatrist (31.2% in girls; 26.9% in boys). Table 3 examines sex differences in the diagnostic profile in the 3 ED groups. In particular, given that about one-half of subjects had an ED presentation in the year before their death and 91.5% of these subjects were aged 16 to 25 years, we focused on this age group. Among people aged 16 to 25 years with an ED SRB presentation, sex differences in the SRB methods were observed; girls were more likely to selfpoison, and boys to use other methods. Among people with an ED presentation for other mental health reasons, boys and girls did not differ diagnostically except for schizophrenia or other psychotic disorders. Herein, almost one-third of boys were diagnosed with one of these disorders, in contrast to none of the girls. Table 4 describes the last contact made among health care users by service type and sex. Most had their last contact with an outpatient physician (not shown in Table 4 , most, 86.0%, did not see a psychiatrist). Among people whose last contact was solely to an outpatient physician, girls had contact sooner than boys according to the number of days. The decreasing magnitude of the odds ratios comparing boys with girls on specific time frames suggests this difference was most evident in the week beforehand; however, this difference was not statistically significant. Among users whose last contact was the ED only, girls were more likely than boys to present in the preceding month. For people whose last contact was an inpatient stay or more than one type of health service was contacted, no sex differences were observed.
Results
Discussion
Our study is original as it describes the types of health services used by children and youth who died by suicide in a large population-based, universally insured sample. Because of the sample size, we were able to investigate sex differences in more detail than previously possible. Our study demonstrated that, overall, about 80% of subjects who Sex Differences in Suicides Among Children and Youth: The Potential Impact of Help-Seeking Behaviour died by suicide had contact with the health care system in the year before their death, typically an outpatient physician setting (also where their last contact usually occurred). An ED presentation was also common in the year before death; it occurred in about one-half of subjects. Girls had more outpatient physician and ED contacts than boys, in more than one setting, and closer in time to their death. Nevertheless, the hypothesis that the female predominance in use would be specific to mental health reasons was not fully supported. Before discussing the implications of our findings we identify the limitations of our study and compare its findings with other studies.
Limitations
The linkage of prospectively collected health care records to the OCC data effectively eliminated potential under ascertainment and (or) systematic bias arising from retrospective reports of health service use. Nevertheless, it is important to understand what information is not included in these administrative health care records. These data are restricted to physician care that is insured provincially. Thus, for example, any counselling by other health professionals paid by the health care system, through the workplace, or privately is not included. Also, these data do not include mental health care provided in other sectors (for example, in educational settings). Finally, data on informal help seeking, (for example, with peers), are not captured. It should also be recognized that while the ED data contain diagnostic information, this information is based on clinical judgments not validated through expert review or standardized, structured interviews. The main advantage of this diagnostic information is its reliability and real-world nature, encompassing some 170 hospitals in Ontario. Thus, if a specific diagnostic group stood out, this is practical information hospitals could investigate further. We chose to compare health service use in boys and girls who died by suicide initially before conducting additional comparisons with peers. Even so, numerous comparisons were made, increasing the potential that some confidence intervals did not produce true estimates with 95% frequency. Consequently, our findings need to be replicated in other jurisdictions and where health care services differ.
Comparison With Other Studies
We are unaware of, and therefore cannot comment on, studies that described ED presentations among children and youth in the year before their death by suicide. Nevertheless, in comparison with the general population of children and youth, our estimates of annual ED use seem high. In particular, about one-half of our sample presented to the ED in the year before their death, compared with annual estimates in the range of 28% to 38% in Ontario children and youth. 31, 32 A study 13 in adults found that while those who died by suicide were more likely to use health care services than live control subjects, the difference was greatest for ED and (or) inpatient hospital contact (still, it was unclear whether contacts directly connected to death were removed). Nonetheless, it is plausible that, compared with live control subjects, those who die by suicide (regardless of age) make more use of hospital services owing to the severity of their circumstances. Future research will examine this question in children and youth, as well as the possibility that some of this additional use may also be accounted for by differences in residence. In smaller communities, the ED may serve as the main source of ambulatory care 33 and suicide rates are higher among children and youth living in rural areas. 34 As noted earlier, studies in younger populations who died by suicide found female subjects were more likely than male subjects to have used mental health services at some point in the year before their death. 9, 11 In the study 12 of young men who died by suicide, 25.3% saw a psychiatrist in the past year (in any setting). By examining types of health services by sex, we were better able to delineate this pattern. In fact, girls did not differ from boys on outpatient psychiatrist use (25.5% in girls; 19.4% in boys), in some ED presentations for mental health problems, and in the nature and number of their inpatient stays. Most inpatient stays (85.6%) were for mental health reasons. Like Appleby et al, 7 we found girls sought care from an outpatient physician closer in time to their death than boys, seemingly in the week beforehand. We found a similar pattern for ED use, in the month beforehand.
As in studies 14, 15 examining ED use in adults prior to their death by suicide, we separated out those with ED SRB presentations, given their known higher risk of suicide. 35, 36 Like the ED studies 14, 15 in adults, we found that among those aged 16 to 25 years who presented to the ED, most did not present with SRB. However, more girls than boys did present with SRB, consistent with population-based studies of ED SRB presentations in children and youth. 37 These findings imply that girls provide more opportunities in the ED to assess suicidal risk and intervene. In contrast, this seems less likely in boys, given that more of their ED presentations were for reasons other than mental health. The higher proportion of boys than girls with schizophrenia or psychotic disorders among ED users is notable. This could reflect a younger age of onset of schizophrenia in boys than girls. 38 While assessing their suicidal risk in the ED is crucial, overall, they made up a small proportion of male ED users (8.7%) who died by suicide.
Implications
It is striking how many children and youth presented to an outpatient physician and (or) ED setting in the year before their death by suicide. As not all were seen for mental health reasons, the potential benefits of screening and preventive interventions in these settings is underscored (combined results from Tables 1 and 2 indicate that among those seen by an outpatient physician, 56.1% of boys and 67.5% of girls had a mental health visit. Among ED users, 48.4% of boys and 67.0% of girls were seen for a mental health problem). Approaches that include both settings are appealing, as boys (who make up proportionately more suicides) may be seen in only one of these settings or less intensively than girls in the year before their death. Most subjects had their last contact with an outpatient physician (but not a psychiatrist) within 3 months of their death. Still, children and youth who die by suicide may differ more from their peers in their ED use (and subsequent inpatient stay[s]) than in their outpatient physician use. Indeed, it has been argued that the ED is an underused site for suicide prevention, given high-risk groups may be more prevalent, and therefore more efficiently detected in the ED than in other settings. 27, 39 Brief screening instruments are available and (or) are being evaluated in both settings for children and youth. Serial testing can be used to improve specificity (decrease false positives) and reduce costs. Nevertheless, these settings need to be equipped to manage people who screen positive with effective and timely interventions. [39] [40] [41] At present, there are numerous clinical interventions which may well prevent suicide in boys and girls (if accessed) ranging from low-cost, brief interventions to referral to more specialized treatment. 42, 43 For people in contact with mental health services, aspects of the provision of mental health services (for example, 24-hour crisis care) may reduce suicide rates. 44 Herein, integration of mental health care across settings is promising 45 and may also reduce the need for screening in multiple settings. To facilitate integrated care, careful recruitment, selection, and training of staff across settings and disciplines would be necessary. Further, the cost effectiveness of such approaches would need to be rigorously evaluated. 27, 39, 45 Conclusions A large proportion of children and youth who died by suicide in Ontario were seen by an outpatient physician and (or) in the ED in the year before their death. Girls had more outpatient physician and ED contact(s) than boys and closer in time to their death. Further, they were more likely than boys to have contact in more than one of these settings. However, sex differences in service use patterns were not always present. In future, it will be important to confirm whether a higher risk of suicide in boys (compared with girls) is mediated by the use of effective interventions (and avoidance of detrimental behaviours). 46 In Canada, efforts to synthesize and prioritize promising interventions for evaluation (in both sexes) are under way.
